Doc.: RICSYS-ED-CGS-001

\ 4 RICH SYSTEM

v Issue:2 Date: June 2008

CARLO GavAzZI sPacE spa | ACCEPTANCE DATA PACKAGE | SECTION: 38 PAGE: 1 OF 1

DELIVERED DOCUMENTS _J
LIST OF DELIVERE[;:')CUMENTS INCLUDED IN TIKSECTON-:
DESCRIPTION / DOCUMENT NUMBER DATE
RICSYS-TN-CGS-003 Issue 1 21/06/2007
RICH HEATERS and THERMOSTATS INTEGRATION DESCRIPTION
RTEM-DP-0001-AAE RICH BOTTOM MLI DATA PACKAGE Issue 2 29/10/2007
| All information contained in this document are property of GARLO GAVAZZI SPACE SpA. Al rights reserved, ]

Mod N® ADP-55-03/05 (lnstructions: doc. GD-WI-CGS-006)



o

£ 4

8,
RICH System g

CARLO GAVAZZI SPACE SpA
Tipo Doc : N°*DRD:
Doe. Type: TECHNICAL NOTE DRO NS NA
N*Doc.: RICSYS-TN-CGS-003 Ediz.: Data: Pagina Di
Doc. N% Issueg: 1 pate: 21/06/2007 Page 1 o 17
Titolo : RICH HEATERS AND THERMOSTATS INTEGRATION DESCRIPTION
Title :
Nome & Funzione Firma Data LISTA DI DISTRIBUZIONE N alt
Name & Function Signature Data. DISTRIBUTION LIST
Preparato da: : . Interna / Intemal
Pronared byc Franzoso A (DT/MT) q! /6 /ﬂ_
Approw;g::;: Cinquepalmi G. (FC/ICC) | €5 &-4:14&-’ =3 oF
Cremonesl. (PA/SF) (/’ﬁu —Omese DS UFO I3
Molina M. {DTMT s
na M. { ) Zz/é %} ?r
Applicazione i % 2o-0g- Eslerna / External
autorizzala da: LA (CILLY M—‘ &0 o7
Applicalion ASI 1
authorized by: INFN 80 1
CIEMAT 1
Customer / Higher Level Contractor
Accellalo da:
Accepled by:
Approvato da:
Approved by:
N=Numero di cople A=Applicazione I=Informazione
NaNumber of copy A=Application I=information
a /
4
Gesllone documenll:
Data Management. ) O AX.0F O?'
¥ima / Signatirs Dala/ Date Flle:  RICSYS-TN-CGS-003_ise1.doc

Questo documento conliene informazioni di proprieta di CARLO GAVAZZI SPAGE SpA; Tulli i diritli sono risarvail
All information contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved.




N*Dec:
Docne RICSYS-TN-CGS-003

RICH System
Ediz.; Dala:
lssue, 1 Date: 21/06/2007
RICH HEATERS AND THERMOSTATS INTEGRATION Pagina di 1
CARLQ GAVAZZI SPACE SpA DESCRIPTION Page 2 of 7

REGISTRAZIONE DELLE MODIFICHE / CHANGE RECORD

EDIZIONE DATA AUTORIZZAZIONE OGGETTO DELLA MODIFICA E SEZIONI AFFETTE
ISSUE DATE CHANGE AUTHORITY | REASON FOR CHANGE AND AFFECTED SECTIONS
1 21/06/2007 First Issue

Questo documento contiene informazioni dl progrietd dl CARLO GAVAZZ! SPAGE SpA Tutti 1 dirilli sono riservati.
All information contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved.




' RICH S Beons  RICSYS-TN-CGS-003
CARLG QAWED YStem Edlz.; Data;
v w1 2 avj0612007
RIGH HEATERS AND THERMOSTATS INTEGRATION | Pagina dl
CARLO GAVAZZI SPACE $pA DESCRIPTION Page 9 o W7
LISTA DELLE PAGINE VALIDE / LIST OF VALID PAGES

PAGINA | EDIZIONE | PAGINA | EDIZIONE | PAGINA | EDIZIONE | PAGINA | EDIZIONE | PAGINA | EDIZIONE
PAGE ISSUE PAGE | JSSUE | PAGE | ISSUE PAGE | ISSUE PAGE | ISSUE

1-17 1

Questo documenio contiene informazioni di proprieta dl CARLO GAVAZZ| SPACE SpA Tutli [ diritti sono riservati
All information contained in this document are property of CARLO GAVAZZ! SPACE SpA. All right reserved.




N* Doc:
: Docns RICSYS-TN-CGS-003
RICH SVStem Ediz: Dala:
Issee: | Dato 21/06/2007
RICH HEATERS AND THERMOSTATS INTEGRATION | Pagina di
CARLO GAVAZZI SPACE SpA DESCRIPTION Pege 4 o 17
TABLE OF CONTENT
1. ACRONYMS e ot
2.  APPLICABLE DOCUMENT 5
3. REFERENCE DOCUMENT @ = 5
4,  SCOPE b
5. RICH HEATERS AND THERMOSTATS DESCRIPTION.. w6
6. HEATERS INTEGRATION ......ccocammmrmmammissecsevemmensuns 7
6.1 INTEGRATION POSITION ..o emos e st in oo e on e e oo e T
6.2 GLUING SEQUENCE ... oiiicevirn oo e e 1
6.3 LABELLING... .. - - 12
64 LABELLING SEQUENCE, . . S .13
7.  THERMOSTATS INTEGRATION.......... e PR 15
7.1 INTEGRATION POSITION ..coco oo et e cveemees e iraem e cemsae . .15
7.2  GLUING SEQUENCE ... .....ocoeiieiieiiieiee - - A7
LIST OF FIGURES
Figure 5-1: RICH heaters and thermostats schematics... B e T S R
Figure 6-6: heaters gluing example , . SRSV | |
Figure 6-7. Example of labels content for an heater (specnﬁcally, the Ram-Port one) : w12
Figure 6-8: Labeling sequence (not flight labels, remove before filght!)... . 14
Figure 7-1: In blue, \hermosials location (hlghllghted by red arrows) Thermostats m each Iocatuon dnve the 2
adjacent heaters (shown in one comer on!y. in green) .15
Figure 7-3: thermostats gluing example ... T (T T Lty el - SR 17

Questo documento contiene informazioni di proprieta di CARLO GAVAZZ| SPACE SpA. Tutli | dirilli sono risarvati
All information contained in this document are properly of CARLO GAVAZZ! SPACE SpA. All right reserved.




w RICH Svst oo RICSYS-TN-CGS-003
CARLO (MRIET ys em Ediz ; Data:
v me: 1 pax 21/06/2007
RICH HEATERS AND THERMOSTATS INTEGRATION | Pagina d
GARLO GAVAZZ| SPACE SpA DESCRIPTION Paga O o 17
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4. SCOPE

The scope of this document is to provide the required information to install the RICH heaters and thermostats
according to the applicable documents.

5. RICH HEATERS AND THERMOSTATS DESCRIPTION

RICH is equipped by 8 Kapton foil healers giued on the Octagonal structure. The RICH heaters are double-layer
type and the two layers of each heater are supplied by line A and line B of the PDS respectively,

Heater operation are controlled by means of PDS switch and 4 mechanical thermostats for each of the two PDS
bus. Delailed heater schematics is provided hereafter:

Figure 5-1: RICH heaters and thermostals schematics
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6. HEATERS INTEGRATION

6.1

INTEGRATION POSITION

The following picture shows heaters {red patches) posltion on the top side of the RICH octagonal structure ( the
heatets patches are glued in the middle part of each section):

The heater patches are of 2 types:

e heater A {dimensions 250 x 30 mmz2} and
o heater B (dimensions 200 x 38 mmz2).

g e T EG A PN il dimenslong Bt &
H R0633 250%30 mm*
Heater B R0B34 200%38 mm*

Table 6-1 : Heaters identification codes

Heater A patches are mounted on the longer beams, while the shorter palches (heater B) are mounted on the

trlangultar beamns.

OB VOHK, .

Figure 6-1: Rich 120Vdc heater location
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TOP WORK
Figure 8-2: Aich 120Vidc healer location® long beam heater, deiail of pateh heater A
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TOP WORK

Figure 6-3: Rich 120Vde heater location, short beam, detail of palch heater 8

The following table summarizes the information related to the heaters used at RICH level:

PDSbus [ PDS Patch Pateh Hanter | Number of Patch Powror Totd power
line Heater realstanco, patches | dimansions, | denslly @ consumption
power @ at o mm 126.5vdc, @ 113Vde, W
113de, W Wiem?2
875 1458:42% 4 26030 15 7O
A 7 JAVG 24) arsxz )
875 1455129 4 200x38 0,14
[AWE D4

Table 6-2 RICH 120Vdc heaters for side A. Sida B is the same
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Figure 6-5: Rich 120Vdc heater heater B
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6.2 GLUING SEQUENCE

Heaters patches are provided with a seli-adhesive side.

01 Clean the areas dedlcated to heaters with Isopropyl alcohol and walt for complete evaporation.
Always use gloves (no latex, but cotton glovas)

02 Make a dry test, positioning the heaters In the foreseen position, marking with a pen the corners and
some reference polnts to help during the gluing phase

03 Remove the protection paper from the heaters end bond it on the structure surface with cere.
During this operalion, aveid trapping air bubbles,
Start from one of the shorl edge, gluing from that edge towards the opposile one
04 Flx the corners of the heaters, the cables area and the 4 edges (one drop every 3-5 ¢m) with drops of EC
2216 A/B adhesive (see following example image).

Figure 6-6: heaters gluing example

05 Walt for cuting lime according to supplier data sheet

Questo documente contiene informazioni di proprietd dl CARLO GAVAZZI SPACE SpA. Tutti i dirilti sono risarvali
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6.3 LABELLING
Each heater has two twisted pairs cables, and theretore has 4 flying leads.

Each flying lead shall be equipped with a labsl, in order to uniguely idenlify it The labelling scheme shall be as
follows:

Label conteni: XX-Y-z

Where:
XX is a code identifying the heater, according to the following table:
XX |:e0 0 Desardption’” . Position want. .o
e s TR S AMS.& RICH axisz
RS | Ram-Starboard side heater =X =Y
ST | Starboard side heater =X
WS | Wake-Starboard side healer =X+Y
WA | Wake side heater +Y
WP | Wake-Port side heater +X+Y
PO | Port side heater +X
RP | Ram-Port side heater +X=Y
RA | Ram side heater =Y

Y indicates the bus, and its values are A or B.
The cables belonging to the same twisted pair shall have the same bus fetter.
The choice of which twisled pairis A or B s arbitrary, being the two circuils equivalent,

Z serves to discriminate the wires in each twisted pair, and takes the wo values p and m. Once again, the choice of
which flying lead is p or m Is arbitrary, being the circuit a simple electrical resistance.

An example of the label names for an heater Is given in the figure below.

Assuming this is the Ram-
B 20.0 e LA | Port heater (+X-Y slde ),
The labels are;

Jgxn.3

Figure 6-7: Example of labels content for an heater (specifically, the Ram-Fort ong)

The labels complete list is as follows:

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA Tutti i diritll sono riservati
All information contsined In this decument are property of CARLO GAVAZZI SPACE SpA. All right reserved.
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# | LABEL ECAL Slde - . Bus (twisted palr) |.polarity
1 | RS-Ap RAM-STARBOARD A +
2 | RS-Am RAM-STARBOARD A -
3 | RS-B-p RAM-STARBOARD B +
4 | RS-B-m RAM-STARBOARD B -
5 | ST-Ap STARBOARD A +
6 | ST-A-m STARBOARD A 5
7 | ST-B-p STARBOARD B +
8 | ST-B-m STARBOARD B .
9 | WS-Ap WAKE-STARBOARD A +
10 | WS-A-m WAKE-STARBOARD A -
11 | WSBp WAKE-STARBOARD B +
12 | WS-B-m WAKE-STARBOARD B 5
13 | WA-A-p WAKE A +
14 | WA-A-m WAKE A -
15 | WA-Bp WAKE B +
16 | WA-B-m WAKE B 5
17 | WP-A-p WAKE-PORT A +
18 | WP-A-m WAKE-PORT A 5
19 [WP-Bp WAKE-PORT B +
20 | WP-B-m WAKE-PORT B 5
21 | PO-Ap PORT A +
22 | PO-A-m PORT A R
23 | PO-B-p PORT B +
24 | PO-B-m PORT B -
25 [ RP-A-p RAM-PORT A +
26 | RP-A-m RAM-PORT A 5
27 | RP-B-p RAM-PORT B +
28 | AP-B-m RAM-PORT B -
29 | RA-A-p RAM A -
30 | RA-A-m RAM A -
31 | RA-Bp RAM B +
32 | RA-B-m RAM B 5

6.4 LABELLING SEQUENCE

Labels shall be made of Kapton tape.

Labels shall serve to Identify the flying leads, by are not flight hardware,
Therefore, the labels must be removed before final Instaliation by the AMS Inteqrator responsible,

As a consequence, the labels can be realized with a folded Kapton 1ape, containing a piece of paper.

The label shall be hand-written on the paper. The Kapton tape shall be folded over the paper on both sides,
enveloping it. The non-perfectly overlapped kapton rims shall be cut. Particular care shall be paid not to damage

the wire.

Consider the next scheme as a reference:;

Questo documento contiene informazionl di proprieta di CARLO GAVAZZI SPACE SpA. Tutli | dirittl sono riservali
All infarmation contained In this document are property of CAALO GAVAZZ! SPACE SpA. All right reserved.
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1: cut the kapton

lape stripe
Tape
2: put the paper
label inside
Paper
label
3: Install the label
on the flying lead .
Flying
lead
4: ...enveloping the
paper label
5: Cul away the
kapton in excess
Culling along the dashed
lines lines, if needed

ATTENTION NOT
TO DAMAGE THE
WIRE

Figure 6-8: Labeling sequence (not flight labels, remove befora flighti)
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7. THERMOSTATS INTEGRATION

7.1 INTEGRATION POSITION

The eight thermostats are mountad on the internal part of the trlangular beamns, as shown in the lollowing figures.
Each thermostats (In each pair} controls 2 heaters In parallel (see figure 5-1). The 2 patches controlled by the
heater are the one close to the corner where thermosilal is atiached.

T 2 TR - 2+ <kt Tl ¥ LN B P ~ 2D B A TR L

2 heaters
patches
(green)
driven by
thermostats
{blue)

o e e b

Figure 7-1: In blue, thermostals location (highlighted by red arrows). Thermostats in each location drive the 2
adjacent heaters (shown in one corner only, in green)

The following image shows the location of a couple of thermoslais {one for bus A and cne for bus B) controliing two
heater paiches at one comer: The other 3 locations can be obtained by simpie rotation of the following figure by 90°
steps

Questo documento contiene informaziont di propristd di CARLO GAVAZZI SPACE SpA: Tutti | diritti sono riservall
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Figure 7-2: Rich thermostat location (detall, seen from top)

Questo documento contiens informazioni dl proprietd di CARLO GAVAZZI SPACE SpA Tuttl | dirittl sono riservali.
All informaltion contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved,




RICH Svyst Pocns  RICSYS-TN-CGS-003
ystem

caNlD Qaarn Ediz : Data:
v = 1 Date 21/06/2007
RICH HEATERS AND THERMOSTATS INTEGRATION Pagina 1 di
CARLO GAVAZZ| SPACE SpA DESCRIPTION Page 7 of 17

7.2  GLUING SEQUENCE

01 Clean the areas dedlicated to thermostats (and the thermostats itself) with isopropyl alcohol and wait for
complete evaporation. Always use gloves

02 Mask the areas dedicated to the thermostats using a Kapton tape

03 Grind the thermostat base and the thermostet area dedicated to the gluing with sand paper 600; clean
after grinding with isoptopy] alcohol and walt for complete evaparation.

04 Put a proper quantity of ECCOBOND 285 on both thermostats and area where It has to be glued.

05 Apply an extra quantity of glue all atound the thermostat in order to make a meniscus between the
thermostat and the glulng surface {see followlng example image).

Figure 7-3: thermostals giuing example

06 Wait for curlng time according to supplier data sheet
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